The present study was conducted to develop a Diagnosis of Learning Motivation in Physical Education Test (DLMPET), which measures learning motivation in physical education (PE) multilaterally and comprehensively, and to examine its applicability in educational settings. The DLMPET consists of the following subscales: 1) learning motivation in PE, 2) types of learning motivation in PE, 3) supporting factors for learning motivation in PE, 4) preferences in learning behavior, 5) interest in subjects and activities, and 6) PE class enjoyment. Results demonstrated adequate levels of validity and reliability for three of these subscales: learning motivation in PE, supporting factors for learning motivation in PE, and preferences in learning behavior. Five PE teachers who applied the DLMPET in their PE classes reported that the DLMPET was helpful in obtaining guidance to enhance children's learning motivation in PE settings. Based on these fi ndings, it was concluded that the DLMPET was signifi cantly useful to aid research and practice in educational settings.
Introduction
In school education, the question of how to positively involve children in learning activities has been a basic and critical research theme for many years. Behind this lies the expectation that effi ciency of learning, positive relationships with friends and teachers, and healthy development of socialization and cooperation, etc., are facilitated by children's positive interaction with learning activities.
The author previously stated (1988, 1989) , focusing on learning motivation in physical education (PE) , that it is necessary to develop a test to objectively measure learning motivation in PE for further promotion of practical research in this area. To achieve this end, he developed a standardized measure called the Achievement Motivation in Physical Education Test (AMPET). The development of the AMPET allowed researchers the ability to measure the intensity of learning motivation in PE both quantitatively and qualitatively, and promoted the ability to investigate developmental changes and determinants of motivation, make cross-cultural comparisons of motivation, and study arousal of learning motivation in PE settings (Nishida, 1991 (Nishida, , 2002 (Nishida, , 2004 Nishida & Nishida, 1990; Nishida & Sawa, 1993) . However, to promote practical studies that increase learning motivation in PE, it is necessary to develop a diagnostic test, which will provide useful information for PE teachers who are trying to enhance the learning motivation of their pupils. Further, it is important to go beyond the AMPET, which measures only the pupil's learning motivation, to measure other supporting factors for learning motivation in PE and preferences in learning behavior that help improve pupil's learning motivation. Reviewing previous studies concerned with the development of motivationally-related measurement scales in the sport domain, one fi nds scales on self-determined motivation (Pelletier, Fortier, Vallerand, Tuson, Brière, & Blais, 1995) , goal orientation (Duda, 1989) , and motivational climate (Newton, Duda, & Yin, 2000; Seifriz, Duda, & Chi, 1992; Walling, Duda, 
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Tamotsu Nishida * * Research Center of Health, Physical Fitness and Sports, Nagoya University Furo-cho, Chikusa-ku, Nagoya 464-8601 Japan nishida@htc.nagoya-u.ac.jp [Received September 4, 2006 ; Accepted April 24, 2007] & Chi, 1993) have been popular and effective tools to study athletic samples. Moreover, several scales have been developed specifi cally for use in physical education settings. Among these scales are measures to investigate motivation (Biddle & Brooke, 1992; Hein, Müür, & Koka, 2004) , achievement orientation (Papaioannou, 1994) , achievement goal (Wang, Chatzisarantis, Spray, & Biddle, 2002) , and perceived learning environment (Mitchell, 1996) . All of these scales are useful and important measurements, which have helped to enhance our understanding of motivation in sport and PE settings. However, at the present time, there is no scale that allows effective diagnosis of the various aspects of learning motivation in PE, in a multilateral and comprehensive fashion.
The purpose of this study, therefore, was to develop a multilateral and comprehensive diagnostic test which measures learning motivation in PE, the Diagnosis of Learning Motivation in Physical Education Test (DLMPET), and to examine its applicability to educational practice along with the validity and reliability of the DLMPET. The measurement contents of the DLMPET were carefully selected from those developed in previous studies on the issues of learning motivation in PE (Nishida, 1988 (Nishida, , 2002 Nishida & Sawa, 1993) . Contents to be measured were also selected on the basis of the author's intention so that the selected measurement contents may provide PE teachers with useful information for educational intervention which facilitates pupils' learning motivation in everyday classes. Accordingly, the elements of DLMPET were chosen to consist of the following different contents, namely, learning motivation in PE, types of learning motivation, supporting factors for learning motivation, preferences in learning behavior, interest in subjects, interest in various activities, and enjoyment of current PE class. Specifi cally, the purpose of the development of DLMPET was to provide PE teachers with benefi cial information, such as whether pupils' learning motivation is high, what type of learning motivation they have, what supports their learning motivation, what kind of learning style they prefer, and whether they have interest in subjects or activities, resulting in promoting intervention that increases their learning motivation. To accomplish this purpose, the subscales of learning motivation in PE, supporting factors for learning motivation, and preferences in learning behavior, were constructed by using each factor analysis. After its reliability and validity were tested, the DLMPET, including all measurement scales, was constructed. Among these scales themselves which make up the DLMPET, there may be little originality because the measurement scales were already used separately in the previous studies. However, the DLMPET was developed as an advantageous device used in applying combinations of these measurement scales for the examination of learning motivation in PE, thus providing a potential multidimensional diagnosis. The originality of DLMPET therefore exists in its multidimensional nature and integrative data collection. In fact, such a multidimensional diagnosis of learning motivation in PE has not yet been developed so far, indicating that the DLMPET may be the fi rst original developed multidimensional diagnosis. Finally, fi ve elementary PE teachers who used the DLMPET in their PE classes were asked to assess the applicability of the DLMPET in educational settings. Understanding the strong and weak points of DLMPET through their comments is not only useful to specify what points of the DLMPET are most effective in enhancing pupils' learning motivation, but also in revealing potential points of improvement and suggestions for modifi cation. As for the method, this study was based on qualitative research analyzing comments of pupils and teachers, which led to a high level of reliability in data. The DLMPET, created through the processes explained above, is expected to have a high degree of utility within the fi elds of psychology of physical education and sport pedagogy.
Method

Participants
The participants were 1,562 fi fth and sixth grade elementary school children (776 boys and 786 girls) from 12 elementary schools in four prefectures in Japan. Their ages ranged from 10 to 12 years. The subjects who used the DLMPET were fi ve (3 male, 2 female) PE teachers at these respective elementary schools. The age of these teachers ranged from 35 to 44 years, and their teaching experience from 12 to 21 years. They were core teachers in each school who had an abundance of knowledge and practice teaching in a PE setting. 
. Learning Motivation in PE
In order to assess the strength of learning motivation in PE, Nishida's AMPET (1989) was used. The AMPET consists of 7 subscales: 1) Learning Strategy, 2) Overcoming Obstacles, 3) Diligence and Seriousness, 4) Competence of Motor Ability, 5) Value of Learning, 6) Tension Anxiety, and 7) Failure Anxiety. As each subscale has 8 items, to construct the DLMPET as a test-battery, the total number of questions was reduced to 28 (7 subscales, each containing 4 items) in consideration of the time required to complete testing. The criterion used to select these items was based on the strength of factor loadings at standardization of the AMPET (Nishida, 1989) . Some items were revised into appropriate questions in order to represent each subscale. Each item is shown in Table 1 . The subjects indicated their degree of agreement with each item statement by responding on a 5-point Likert-type rating scale anchored from "strongly disagree" (1) to "strongly agree" (5).
Supporting Factors for Learning Motivation in PE
This test measures what factors support children's learning motivation in PE. As the fi ndings of this test help us understand what supports highly motivated children as well as what causes children to show low motivation, it is useful information that allows for better guidance of children to enhance their learning motivation. Referring to the previous research concerning learning motivation (Arai, 1995; Ito & Sakano, 1987; Sakurai, 1997) and the results of interviews with PE teachers concerning how to support children's learning motivation in PE, seven subscales were selected. These subscales were: 1) Interest in PE Class (whether he/she likes the exercise), 2) Goal Setting (whether he/she has a goal or target), 3) Expectation for Improvement (whether he/she expects to improve), 4) Teacher's Instruction (whether the teacher gives good guidance), 5) Peer Support (whether friends give support), 6) PE Class Atmosphere (whether the PE class atmosphere is good), and 7) Physical Health (whether he/she is physically healthy). Interest in PE Class is the expression of the emotional aspects of a child's learning motivation (Ito & Sakano, 1987) . Goal Setting or Expectation for Improvement is related to the cognitive aspects of motivation (Arai, 1995; PE Teacher Interviews). Teacher 's Instruction and Peer Support are necessary forms of human interaction that increase child's learning motivation and competence (Sakurai, 1997) . This notion was reinforced in teacher interviews where it was said that these good relationships are connected to increased learning motivation in children (PE Teacher Interviews). PE Class Atmosphere is an environmental factor contributing to children's motivation to learn (Arai, 1995) . Physical activity and exercise, which act as the basis for overall Physical Health, drive motivation to learn in physical education (Nishida, 2004; PE Teacher Interviews) . Twenty-eight items (7 subscales, each containing 4 items) were prepared after examining the results of a preliminary study (see Table 2 ). A Likert-type, 5-point rating scale anchored from "strongly disagree" (1) to "strongly agree" (5) was used to respond to all items.
Preferences in Learning Behavior
This test examines pupils' preferences in learning behavior in PE; that is, how they want to learn. Referring to the previous studies concerning learning style and how to learn (Sato, 1998; Tatsuno, 1989) and comments from PE teachers about how children learn in PE settings, the following fi ve subscales were selected: 1) Individual-Oriented (whether he/she likes to learn by himself/herself steadily), 2) Group-Oriented (whether he/she likes to learn together with others), 3) Deliberation-Oriented (whether he/she likes to contemplate thoroughly when learning), 4) Activity-Oriented (whether he/she likes to learn while actively exercising), and 5) Competition-Oriented (whether he/she likes to learn while competing). On the basis of the results of a preliminary investigation, 20 items (5 subscales, each containing 4 items) which refl ect the meaning of each subscale were selected (see Table 3 ). The subjects were asked to complete these items by responding on a 5-point Likert-type scale anchored from "strongly disagree" (1) to "strongly agree" (5).
Interest in Subjects
Understanding pupils' interest in subjects in school provides PE teachers important information in school teaching. For example, if there are pupils who have no motivation to learn in PE, but do show interest in mathematics or music, components of teaching http://www.soc.nii.ac.jp/jspe3/index.htm 86 specifi c to either mathematics or music could be implemented into PE lessons so as to acquire those pupils' attention. Specifi cally, logical explanations in mathematics or lessons focused on rhythm in music could lead to increased interest of such pupils, and recovered learning motivation towards PE could be expected. Interest in Japanese, mathematics, science, social studies, music, drawing and manual arts, physical education, homemaking, and moral education were rated using a 5-point, Likert-type scale ranging from "dislike very much" (1) to "like very much" (5). 5. I think that if I become good at exercises/sports, it will be useful in the future. 12. I think that what I learned in PE class will be useful when I grow up. 19. I think that it is very important to become good at exercises/sports. 26. I think that learning about exercises/sports in PE class will be useful in the future.
6. I think that I get nervous quickly when I perform in front of someone. 13. I think that I am not good at exercising/playing sports when someone is watching me. 20. I think that my heart pounds faster when everyone is watching me. 27. I think that I get frightened easily when I perform in front of someone.
7. When I perform exercise/sports, I become worried when I recall my previous failure. 14. I tend to immediately think about not being able to do the exercises/sports well. 21. I tend to worry about failure before actually attempting to do the exercises/sports. 28. I tend to immediately think about the possibility of my failure more than my success. 
Interest in Activities and Enjoyment of Current PE class
The meaning of interest in daily activities is the same as interest in other school subjects. Even if a child shows low learning motivation in PE, he/she may take an interest in a specifi c activity. It is instructive information for PE teachers to understand what children's interests are. In this part, the following concerns were examined:
Interest in activities: studying, exercising or playing sports, playing inside, playing outside, watching TV, listening to music, singing songs, reading comic books, reading books other than comic books, drawing pictures, and creating objects were rated by a 5-point Likert-type scale from "dislike very much" (1) to "like very much" (5).
Enjoyment of current PE class: the subjects answered regarding their enjoyment according to a 5-point Likert-type scale from "mostly not enjoyable" (1) to "very enjoyable" (5). 
Teachers' Evaluations
In order to test the validity of the DLMPET, the PE teachers were asked to rate the strength of learning motivation of each subject and provide a PE-related evaluation (interest, motivation, attitude, thinking and judgment, skills, etc.) of each subject by using a 5-point rating scale from "extremely low" (1) to "extremely high" (5). The PE teachers also evaluated the preferences in learning behavior for each subject from the following 5 points of view: individual-oriented, group-oriented, deliberation-oriented, activity-oriented, and competition-oriented. The evaluation was conducted using a 5-point rating scale ranging from "strongly disagree" (1) to "strongly agree" (5).
Procedure
All subscales of the DLMPET were administered at each school as a group after explaining the intention of this study to the schools and obtaining consent from those schools. Concerning learning motivation in PE, supporting factors for learning motivation in PE, and preferences in learning behavior, the same set of questionnaires was administered to a specifi c sample of 98 boys and girls out of the total subjects again 4 weeks after the initial survey to provide test-retest reliability information. The teachers' evaluations were completed using another specifi c sample of 241 boys and girls.
Finally, the fi ve PE teachers who used the DLMPET were asked to provide their opinion concerning the good points of the DLMPET, areas where the DLMPET could be improved and/or revised, and their overall impression of usefulness of the DLMPET.
Results
Factor Analysis
Exploratory factor analysis, using the principal factor method with normal varimax rotation, was applied to the items of learning motivation in PE, supporting factors for learning motivation, and preferences in learning behavior, respectively. Referring to the previous study (Nishida, 2003) , s e v e n f a c t o r s w e r e d e t e r m i n e d f o r l e a r n i n g motivation in PE, and for supporting factors of learning motivation in PE, as well as fi ve for preferences in learning behavior. The factor loading matrix after rotation is shown in Atmosphere in ascending order from Factor 1. For preferences in learning behavior, Factor 1 was labeled Competition-Oriented, and the remaining factors were labeled Activity-Oriented, Group-Oriented, Individual-Oriented, and Deliberation-Oriented. As a result of factor analysis, the same factors originally determined in this study were extracted for all three categories. Therefore, the scales for assessing learning motivation in PE and supporting factors for learning motivation in PE were composed of 28 items (7 subscales x 4 items) respectively, and the scale for preferences in learning behavior was composed of 20 items (5 subscales x 4 items).
Reliability
Concerning learning motivation in PE, supporting f a c t o r s f o r l e a r n i n g m o t i v a t i o n i n P E , a n d preferences in learning behavior, the reliability of the scales was examined by split-half and test-retest methods. Cronbach's alpha and test-retest reliability coeffi cients with 4-week intervals are shown in Table 4 . Alpha coeffi cients were of a suffi cient value (α=.78 to .94), and test-retest coeffi cients were also relatively high (r=.55 to .86) except for the Interest in PE Class subscale (r=.15).
Means and SD of Each Scale, and Sex Differences
Means and standard deviations of learning motivation in PE, supporting factors for learning motivation in PE, and preferences in learning behavior are shown in Table 5 . There were signifi cant differences between boys and girls for many of the subscales (see Table 5 ). Nishida's (1989) examination of these factors in the development of the AMPET. Moreover, the result that the girls' Anxiety scores were higher than the boys' also agrees with the results of the previous studies on anxiety (Martens, 1977; Soga, 1983) .
Concerning supporting factors for learning motivation in PE, girls showed signifi cantly higher scores in Peer Support and Teachers' Instruction, but for all other subscales, boys showed signifi cantly higher scores. It was interpreted that for girls learning motivation in PE was supported by interpersonal relations, such as by their friends and teachers' support and encouragement, etc. (see Kashiwagi, 1983) .
For preferences in learning behavior, boys showed signifi cantly higher scores in Competition-Oriented, Individual-Oriented, and Activity-Oriented subscales, and girls showed signifi cantly higher scores in the Group-Oriented subscale. It seems that boys like to learn in PE class competitively, individually and actively, while girls want to learn with their friends and prioritize social relationships.
Relations among Learning Motivationrelated Variables
The relationship between learning motivation in PE and teachers' evaluations of each subject was examined. As a result, signifi cant and moderate correlations between learning motivation in PE and evaluation of PE teachers were obtained. These results are shown in Table 6 . 
001).
In order to examine the relative affect of supporting factors on learning motivation in PE, multiple regression analyses were conducted. The predictor variables were seven subscales of the supporting factors, and the criterion variables were each subscale of learning motivation in PE. Similarly, multiple regression analyses were conducted to clarify the infl uence of learning motivation in PE (predictor variables) on preferences in learning behavior (criterion variables). Standardized regression coeffi cients and multiple correlation coeffi cients between predictor and criterion variables are presented in Table 8 . Regarding learning motivation in PE as criterion variables, many subscales of supporting factors were correlated with those of learning motivation in PE. These results indicated that learning motivation in PE was determined by supporting factors, confi rming that supporting factors subscale in this study was valid. In general, it was clarifi ed that children who showed positive answers on Goal Setting, Expectation for Improvement, Teacher's Instruction, and Peer Support have high learning motivation. For preferences in learning behavior as criterion variables, many subscales of learning motivation had signifi cant effects on preferences in learning behavior. Generally speaking, there were some children with high scores on Competence of Motor Ability or Learning Strategy who tended to prefer learning by themselves steadily (IndividualOriented 
Profi le of the DLMPET
Through the process of the above analyses, the scales for learning motivation in PE, supporting factors for learning motivation in PE, and preferences in learning behavior that consist of the DLMPET, were prepared. In this study, the DLMPET which multilaterally and comprehensively diagnoses learning motivation in PE was developed by adding types of learning motivation, interest in subjects, interest in various activities, and enjoyment of current PE class to the three scales mentioned above. A profi le of the DLMPET diagnostic results of a specifi c child is shown in Figure 1 .
First, the strength of learning motivation in PE was indicated using a traditional and easily understood 5-point rating scale. The percentages of appearance and interpretation which theoretically apply for each rating were as follows: rating 1 (7%) means very low, 2 (24%) low, 3 (38%) normal, 4 (24%) high, and 5 (7%) very high. In the case of one child, Y in Figure 1 , it appears that he is working diligently and is serious about PE learning judging from the very high score in Diligence and Seriousness, and high scores in Learning Strategy and Overcoming Obstacles. However, it is also suggested that he lacks confi dence in exercise and sports for the reason of the very low score in Competence of Motor Ability, which leads to the high scores in Failure Anxiety and Tension Anxiety.
Learning motivation in PE is specifi ed in the six types that were found by previous research using a cluster analysis (Nishida, 2003) . For example, the most similar types are specifi ed and indicated among Average Type, Confl ict Type, Anxiety Type, Motivation Type, Amotivation Type, and Competence related Anxiety Type. It is very useful for teachers to understand this type of learning motivation when applying the most suitable teaching style to increase each child's motivation level (aptitude treatment interaction). For example, Y is judged as Competence related Anxiety Type based on his learning motivation scores in PE, which means high anxiety type caused by lack of competence of motor ability. In the case of this type of Competence related Anxiety, it is inferred that giving achievable learning tasks to children and building up successful experiences in physical activities can raise their competence of motor ability. The strength of supporting factors for learning motivation in PE is indicated using a 5-point rating scale in the same way as learning motivation in PE. Y shows very high scores in Teacher's Instruction and Peer Support, and also high scores in Goal Setting and Physical Health. It is considered that having the teacher guide him well, getting support and encouragement from friends, setting goals and objectives in PE, and being physically fi t, support his learning motivation in PE. However, the rating of Expectation for improvement is very low. It suggests that such a very low score is infl uencing the low rating of Competence of Motor Ability. It is required for the PE teachers to devise PE teaching that increases Expectation for Improvement. For example, teaching that increases children's cognition of contingency can be introduced, by offering comparatively easy learning tasks which build successful experiences by providing opportunities to practice and work hard.
The strength of preferences in learning behavior, what kind of learning behavior is preferred in PE learning situations, is also indicated using a 5-point rating. As Y showed a very high score in GroupOriented and a high score in Deliberation-Oriented, he prefers to learn together with friends and to think thoroughly before doing exercises/sports. There is a tendency to dislike learning alone or learning while competing with others as revealed by the low scores on Individual-Oriented and Competition-Oriented subscales. These results may be relevant to his low competence of motor ability and high anxiety.
Interest in subjects, how much interest children have in other school subjects, is also defi ned by using a 5-point rating. Y likes mathematics and science very much. He also likes music and homemaking. However, Y dislikes social studies, and moral education. Although he may not show high learning motivation due to his moderate interest in PE, he will be motivated toward the science subjects.
School Abc
Grade 5 Lastly, interest in various activities and enjoyment of current PE class, how much interest exists in different activities and how enjoyable the current PE class is, are also indicated using a 5-point rating. Y likes playing inside, watching TV, and reading comic books very much. He also likes studying, listening to music, and creating objects. However, Y dislikes exercising or playing sports, and drawing pictures. He feels moderate enjoyment in the current PE class.
DLMPET Application Reports from PE Teachers
Five elementary school PE teachers who applied the DLMPET in their classes were asked for their honest opinions and comments concerning the good points of DLMPET, points that need improvement and/or revision, as well as their overall impression of the DLMPET. The following is an outline of these reports.
<Points highly evaluated > Compared to AMPET (Nishida, 1988 (Nishida, , 1989 , the question items were carefully selected and simplifi ed, and the application of a 5-point rating scale that allowed easier comparison with other variables was well received. Furthermore, not only the homeroom teachers, but teachers for special PE courses, may utilize the DLMPET to further understand actual conditions of children. (Male, 43 yrs., Teaching career 21 yrs.)
Since the supporting factors for learning motivation in PE are visually presented, points for improvement a n d a t t e n t i o n d u r i n g P E c l a s s c a n b e e a s i l y recognized. For personal data, it helps to think how to advise and support the child concretely. (Male, 44 yrs., Teaching career 21 yrs.)
Although it is diffi cult to internally understand each child in regular class, we can recognize supporting factors for learning motivation in PE by using the DLMPET. And so, the DLMPET is very useful. (Female, 36 yrs., Teaching career 15 yrs.) <Points for improvement and revision> This is not only material for teacher's guidance, but for giving feedback to children on their diagnostic results which will allow them to refl ect on their learning efforts and to clarify their learning task in the future. Therefore, creating a form presentable to children could be considered. (Male, 43 
Discussion
Learning Motivation in PE, Supporting Factors for Learning Motivation in PE, and Preferences in Learning Behavior
In the results of factor analysis, the scales for assessing learning motivation in PE and supporting factors for learning motivation in PE were composed of 28 items (7 subscales x 4 items) respectively. The scale for preferences in learning behavior was composed of 20 items (5 subscales x 4 items). The reliability of these scales was examined by split-half and test-retest methods. Alpha coeffi cients were of a suffi cient value to confi rm adequate internal consistency for each subscale. Test-retest coeffi cients were also relatively high except for the Interest in PE Class subscale. It seems that the low value of Interest in PE Class test-retest correlation was due to the usage of different teaching materials between the time of the initial test and the retest. From these results, it appeared that the scales of learning motivation in PE, supporting factors for learning motivation in PE, and preferences in learning behavior had high reliability, and could be fully applied to the DLMPET.
The validity of these three scales was examined using the following methods. First, for content validity, the contents and question items of the three scales were closely examined and carefully selected by refl ecting previous studies of learning motivation. Judging from these processes of collecting items, the content validity of each scale was concluded to be high. Second, construct validity was confi rmed by factor analyses in which the three scales were composed of several sub-concepts. The extracted factors from each scale were the same as subscales that were predetermined in this study, and each question item showed a single factor characteristic and there was no overlapping of high factor loadings on other factors. Therefore, it was concluded that the factorial validity of these scales was confi rmed. Third, for criterion-related validity, as an external criterion for learning motivation in PE, the evaluation of children by PE teachers was used. As a result, many signifi cant and moderate correlations between learning motivation in PE and evaluation of PE teachers were obtained. Also, signifi cant positive correlations between preferences in learning behavior and PE teachers' evaluations were found. From these results mentioned above, it was considered that the criterion-related validity of learning motivation in PE and preferences in learning behavior scales were mostly verifi ed.
Moreover, signifi cant correlations between learning motivation in PE and supporting factors for learning motivation in PE were obtained. The result of multiple regression analysis showed that many subscales of supporting factors signifi cantly infl uenced learning motivation in PE. These results showed that learning motivation in PE was correlated with (supported by) each subscale of supporting factors, confi rming that the supporting factors scale in this study was valid.
Concerning validity for the scales of interest in subjects and various activities, the question items used for these scales asked pupils to select a rating from a 5-point range regarding their interest in particular subjects and activities. This means that the questionnaires per se should refl ect the intensity of pupils' interest in the target subjects and activities in a direct way, therefore indicating suffi cient validity for the scales. For reliability of the scales, pupils' interests may change easily and are susceptible to on-going activities as well as daily behavioral conditions. Therefore, a test-retest method may be less meaningful and the author did not perform any reliability test for these scales.
Profi le of the DLMPET and Its Application Reports
In this study, the DLMPET which multilaterally and comprehensively diagnoses learning motivation in PE was developed by adding types of learning motivation, interest in subjects, interest in various activities, and enjoyment of current PE class to the scales for learning motivation in PE, supporting factors for learning motivation in PE, and preferences in learning behavior. The contents of the DLMPET cover a wide range from factors that directly relate to learning motivation in PE to supporting factors for learning motivation, and also include concerns of guidance clues for enhancing learning motivation. For the diagnostic results, profi les and charts were applied to assist PE teachers in understanding the results of individual children and the tendency of the current PE class. In this study, the DLMPET profi le of a specifi c child Y is indicated as an example, but it is possible to show the profi le according to class, age, and sex. The DLMPET, therefore, is expected to be a useful measurement for daily teaching in PE because it can diagnose related concerns of learning motivation multilaterally and comprehensively.
It is believed that understanding what kind of factors support learning motivation in PE and what PE learning methods children prefer will provide great guidance for PE teachers as they try to enhance their children's learning outcomes. Five elementary school PE teachers who applied the DLMPET in their classes were asked for their honest opinions and comments concerning points highly evaluated and points for improvement and revision, as well as their overall impression of the DLMPET. Their comments can be interpreted as affi rmative, since the DLMPET helps us to understand children's learning motivation comprehensively and multilaterally, and provides useful cues for enhancing children's learning motivation. However, the abovementioned points for improvement will be positively considered in the future. For example, in response to comments that DLMPET was lengthy, the survey period could be split in two. In addition, possible changes in the survey method include limiting the measured subscales to the most important three, as selected by DLMPET users, "learning motivation, supporting factors, and preference in learning behavior."
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DLMPET Applicability to Educational Practice and Future Study
The DLMPET was developed based on the concept that it should provide benefi cial information about enhancing children's learning motivation in PE to teachers, and that the teachers would work with children utilizing such provided information. As for "benefi cial information", learning motivation in PE, types of learning motivation, supporting factors for learning motivation, preferences in learning behavior, interest in subjects and various activities, and enjoyment of current PE class were selected based on previous studies of learning motivation in PE (Nishida, 1988 (Nishida, , 2002 Nishida & Sawa, 1993) and in consideration of intervention in educational settings. Since the effectiveness of this information in educational settings was confi rmed by the fi ve PE teachers, it can be concluded that the DLMPET was applicable to practical situations in PE. In addition, concerning the applicability of DLMPET to PE situations, teaching methods adjusted for individual child needs might make an increase in their learning motivation in PE possible, based on the profi le of DLMPET (aptitude treatment interaction). The DLMPET may also allow for objective consideration of change in children's learning motivation as it relates to educational practices (the intervention effect on children's educational achievement). The applicability of the DLMPET, however, will become more defi nite when applied to various subjects. With that in mind, it is necessary to reselect the benefi cial information carefully in order to be more effective in educational settings in the future.
From the standpoint of PE teachers, there is concern about how the provided information can be applied to actual PE teaching. Although characteristics of children with low learning motivation are understood in detail by the DLMPET, information about how to increase their learning motivation is not provided fully. Further studies should concentrate on concrete teaching methods for enhancing children's learning motivation, based on the information obtained from the DLMPET.
